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(22) mem 
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(72)fg«# 



(54) [fEW©***] «®3HU^Dt;P->7^;WA 

(57) [ffjfft] 

9 2%yiO*!J/Dfi,y«| (Bi) copsjffil;. 
SRfl*s 4 0~90J/g cd# U f u vlstAa/l (A 
4. 0 1 o g QWT-Cfoi), 



i 



1 

im^mi) V99*f-y94l'*f y9* ( I I) ffi 
9 2%U±(D7fiV -fv bTi^^WUBW (B.Ji) ^WBBtw, 

SMHM 0-9 0 J/g^#J> ^ntTUVWIBJi (A 
H) *«aJB*nfcA»i/Ba/AIB^«fi8;7-f /u-fc-cfc 
ot, HEffiRI^M. 0 1 ogQ&lTT^ l X 7^ 

[»**2] Ail*. ISiS4fiiM4 0-9 0J/g 
0#y ^ntru^»|Bi!S*»Wfft**S9 0 J/gSriB 
jfcfc#y ^"n u>ttlBfc©»fr»HB-efc« - 4: *W» 

[f§**S3] Ag<0— Jlfcfc.9<08Ul**a 5 O. 2/tm 

co 1 /3*1-Cfc4r i t5R*9 l t>U< 

fig^K y t< 9 9 y tu< 

[W*«5] <tt>B71l^ ««SJtJB*5j:0</S 

[0 0 0 1 ] 

[0 0 0 2] 

WmWitttSTf^Bi: U 4?y :t°d tr°u>^g{z«mP^Ji: 
ffl S SS*P L X ffittlftihtt 5r ft* L T v * S c 
[0003] L/j>L^«b, Tffy yo tfuvWffittte* 

Wil tl< , aggffl 7 -f t L t$ffl±M Six* 
IWfflH. 0 1 ogOKTitSfcfti:, ffittBS 

[0004] 
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2 

[0 0 0 5] 

(wiatftftLfctt*, T<<y9 9*y9<i>*fv9* 
(II) ^9 2%«J:^y/Dt'l/>'«)ii (Bi) 
coMffiic, ^eS4 /i mttTO»«titt^ Sit L 

fc&AHfi«n&*t 4 o - 9 o j / g otf y tr u >«t 

ABU (A/f) ^ai^iXfcAffl/BJi/AJi^ifffiK^-Y 
/UATfcoT, 8EffiJ&taffi#l 4. 0 1 o g QKXTT'fc 

[0 0 0 6] 

[3BW<oHJ(fi^l»] 1&tiA<DT4 % J9 9'fy9<<>? 
y9* (EAT I I ^9 2%J£Jt±cD7i? y ;/n 

t°u>«tflg« (BJi) fctt, I I 2%£JL±Ote*i4 

mm-fzz. t«dtei^-c4iifcflis:ttB«^aaEiiR-r-B 
taw;:, i 1*9 2%w±^ttfttt*y^otrw^«jB 
t*sai»«?«ifi^4 0-90 j/gco^y yn tru>» 

20 JIBo^WIBftitT/Sfctttt^y V3RWJIB 
o^W^ottJ:^, f^B^cDi 9 2%JW 

BS^OI I &9 2%*«|-T?tt, ^^yuAcD-^v^^MJg: 

[0 0 0 7] I 1*92 %U±.(Dtf y h° U-^«tflBS 
(BJI) ^^/uh7D-/fyfy^^ (KTMF I £W§ 
ft l - l 5 g / 1 0 »©|51 1 * 5 r i 
30 r^J:5i^y/p^^yffll^t^i^l:ct 
19, 7^yuiNcofS B B 0 {L:S^^< ftp, ^^#^m\-tft 

[r] _h LT ~**P Xffi^^ lRl±t5o 
[0 0 0 8] *J8W^»B*^*ffi^f([«$n-5*y ^ 
d fuvW/IBS (AJi) <a*SfiiM«¥SR*te4 0 — 9 0 J 

s 0 j/g^«H^fc6ifc*waj^«wxa-e^?s« 

40 tt3ftSA»tftS. tSA9^Ai»flmS*4 0 j/g* 

J<fto"C»9 9 , 4 fclttK^-C^^JR o 
Z.f5cAPXH#cQ-^J^ d — k co» 9 tt*sffi < xm 9 f*AS-c 

mm* 9 0 j/gtfiiii v ttBJBCKM Lfcflf«l» 

[0 0 0 9] @£HW3lftAft 40-90 j/g (OOBIfflCQ 

50 / g coABBE^t? y -fv tr u ^WHB*#:Rt//Xtt»il&»l» 



3 

v ^M^lcftlico ^«HBSr^ft».*n*ii M4* 
[0 0 10] !£A/f co I I 14, 9 5%8lTtfe5:t^ 

co i i &9 5%&m^%t&ghtk&&?ih<tey . swtt 
[ooii] afcttA*^tt*>e>^i:*{)»«iKit*i*3j: 

VSt »J B«an L * t ^ * ff * L < % !^Bii: Ssto L fc 
[0 0 12] KAi(O-Ifcfe5a)aiB*li0. 2 u 

ffimm&tfo. 2 M m*«m ttABi^frLrfcttB 

HI[^i«<*5co"-eSf*b<*t\ Sfc* RAJl^SSff 

[0 0 13] »c^SB«*l»B[^ttt. *»^ft**Sr* 
h v v^>ft^co^1g^, tK y ^ ^ u^*{fr& 

^^^ft-^ttcoSRiBte^ #y ^^^/uasft^ttKojiB 

* y yuft'&ttKOSSIStt^ (K^aPMMASH^IMfc 
3&s, T^y ^ntru>«f||Bi:^*Sitt^J:<-c»* 

[0014] ^*m&^4oJ:t>^mi&^^¥*&&^^ 
4 /t mKT^tSH* s »4 LA\ 4 /< m«r«;i 

o. 5tta%wT* s aw*ix, »*l<m:o. 3ffis% 

[0 0 15] *fc*trttBJBS3J:0«/SfcttAJB^* 

snawfliKitwttWwiRjtsttftv^s, Mitt, ^ 
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-try h\ 7f7 y ^ssv^y -t y K&t\ t>L.<ttrti 

[0 0 16] e'lid J I SfflKT*m£ixT^53?fc 

[0 0 1 7] *^^/u^4 1 co^mi»lh^]^^iJco^f+^ 
#fltf±0. 3~2. 0aSg[5, $t^L< (10. 5~1. 

[0 0 18] ^/c*|gP^(0 3S^®7-</UA(^Ag, B 

i%«T, M££#J£ LTf42, 6-^-^3-^/u 
-4-^^yi-y^/-yi- (BHD ^^r^0. 5fia% 

(3, 5 -v^-^3 -Zf^ *\s-A -^M* Kot*->-^ 
^ Knyyt^ - h) ) (Irganox 10 

10) te¥&0. 5a*%JKT"t?SR*DL-Ct 
[0019] ScJw*?gP^^3SSJJl7 ^/UjU60*®(^ 
30 nn^titt«iSS:tteL, 7 -Y ^^*SB<^iBixK*S: 3 5 
mN/mK±l:±lf5r <bf4, F-PJS'M, tg^tt, *«|» 
ih*J*5J:t/»a<o^y — KT £ htt&lRl±S-fr5*:*ff 

[0 0 2 0] *5SWc07^yUA(?3*aB«fit(itttl 4. 0 
1 ogQ«TT'fc^ItM^-efc^ S?^b<f4 1 
40 3. 0 1 o g QttT"Cfc4. *ffiffil7vffi/j* 1 4. 0 1 o 

[0 0 2 1] Sfc*a!W«07-</UAS:fitaTJ»«L-fci: 
* ttfRfttt 0 . 7 WT-C* 5 C £ aSf£MK-C*> 0 , 
ff*b<tt0. 5£*T-C*6. »l»IWB«*so. 7ariH 

50 AilXH^lz ^> y *s a 5 ^ t' IT . JR 9 fti ^fti:^ 5 ©t» 



5 

[0 0 2 2] &$£m<Dy J ;UJ*<DT&W&&&ir7 4 /UiN 
lft<Oh-#.WXtt % 2. 0%JWTT*fc5- t/J^f 

WX^2. 0%^^S^^i:M^p p p(-rt^^HS^^ 
[0 0 2 3] 4fc*3g|fl^7^yu^tt, iM#7^/b 

[0 0 2 4] JfelC, *?£m<07 4 /UAOjgjg^ffi(CO^ 

[0 0 2 5] if, Biff ttTT^y^^f 3/^>f 
>7*y9* (II) ^9 2%^±^i)7 p nt e uyfflg 
££AIMHttfl;* s 4 0-9 0 j/g^^ofuyjlt 
HB^a-&»ffi»w»«Rihffll £ HHMSrSRiO LtJTUii:« 
»U 2 6 0°CO^^Sfe^$-^, AJIffl fiat L 

-e\ Milfii/Ao-g'oj/g^iJ/pt'u^ 
r»j^j¥a»ztit*euT2 6 o i c<Da*-c*»»fr£ 
JiaJip^T*Aii/Bii/AS(w*»ttssre lt^a- 

A^lr/^U ^vi^£:2 5 — 6 O'CicjSroTb&JSiS 

«r»fc 0 mmmwmmy^^^ 1 s oti:» 

A£ 1 3 0^^±(C{C«^MI5i^^H^tt^:a-y^^il 30 
L , ft ^rfiJ {I 4 fflF£Jl±^ Ji# Ltfc /c *> (C 5 "0 'CEAT 

17 0 , CEJl±^ffl*T? i H»L, 1 6 0°C£Jt 

5%K±<Z>Mtt«r#;fcoo, 1 5 5 t C£JL-btf>f£*T1!fill 

17^ ^ J; orttS-ttai 7 ^ 5 0tK±i: 
Rfcftfcn— /WciffiU 1 OW-iVnraiitllBi 

[0 0 2 6] *fc*«W^a«7-</UAtt % BttHZfcC 40 
T^^^PI, PPKtf. aS^f, 3?tU^ ->3 >*P 

X, te£W\k<Dfflm7jsUJ» s IK, ffiftiftRO'&to-a: 

[0 0 2 7] 

[0 0 2 8] ( 1 ) 7 <4 *J & & *f~ v 9 4 y & 7* (I 
I ) 

Kfl-Sri 3 ot:-c2ii#BElitffift«i-ao f^ii^ci 
U ^ix^fefiiw (m g ) to, y y ^ * 50 
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3 0°CT'6P#Pp^i#t^cn^^T'aftW' (mg) & 

[0 0 2 9] I 1= (W' /W) X 1 0 0 (%) 

[0 0 3 0] (2) ^/^7D^>f^7 (MF 

I ) 

J I S K-6 7 5 8tf)/Ky Ztu tTu^WR^ft (2 3 
0°C, 2. 1 6 k g f ) ■C«3tbteHfr*Lfco 

[0 0 3 1 ] (3) IMSMfJHt* 
#^4(-O^T Seiko Instrment 

1 lMfflv^t, ty^;uil5mgSrI?fi 

(2 3°C) XV. 2 O^/#<0#»ig£T#«LTl*o 
fc BS tw > /ISol^SiiSl^ff 9 Sfcft¥KSft t* — ^ ^H^S^ 

[0 0 3 2] (4) aJB«**5J:VaS*Dtt^cO«[S 
«»tt»S**ffl«^H»« (FE-SEM) Srffl^T 

5pi&«ta*a!i*Lfc. tt-r-^spistftatbTtt, fe- 

SEMWS^Iffi^t^l 0 0fi<fc«««:«|J6U 

[0 0 3 3] (5) 7^/UA$ffi(^i8MA 
J I S K-6 7 6 8C0*STl^U/c o 
[0 0 3 4] (6) aB^^^^+^WB&JLJWJiJ;^ 

-ft^tyfiMISS (», ATOMIKAthl A 
-DIDA3 0 0 0) Sr/Hl^C, «aKih»I*3 J: TLK*«t 

*t#j 4 1 tc ^ * ix 5 jtm <vmm 7 a ^ ^ <om^ fa 

Srfrofc. 

[0035] (7) mffim.tn.rn 

KAWAGUCHI ELECTRIC WORKStt 
MG I GAOHMMETR-VE 4 OtRES I ST I 
V I TY CHAMBRE-P 601 Sr/fll^T, Ug. 2 

3°C. »«6 3%o*Hft4 , -e»i3eb-c*«)fc P 

[0 0 3 6] ( 8 ) ftttftftft 
ASTM-D 1 8 9 4 - 6 3C$i:.t, 7 4 )VJ*<D\Sm 

fc. 

[0 0 3 7] (9) 7^/UAC0 h — ^/U^X 
A S TM-D 1 0 0 3Cii:t, 7 J /UjU 1 tfcO [>— ^ 

[0 0 3 8] (10) 7 J jUJU<0^>^m 
u -yutC#/^l/c7^ vu^Sr 1 0 mm^gco^Wi^^l 
irrLT, H£Afir5 Ommi Itryyny (JR^flHI 
39) *n»«L, 5l«3aitt2 0mm/m i n, -V — H5! 
g5 0 0 m/m i n T*3i^±/^ ^ (Ii3^RSr^-\~ hS'ftfCffi 

*5l^fc«, atjftiO 2 5mm0>jS-efitt«r5IS. «A 

(GPa) SrUca;H<t0ilEHi+5o 



(5) 



[0 0 3 9] (G P a ) = m-Jl (k g) X=* 

ft (mm) X^^-hifia (mm/m i n) ] t [§|9B 

(mm/m in) X2 5mmX7^/^f^ (m 
m) xyj/uMg (mm) 3 X 9. 8 0 7 X 1 0 ~ 3 

[0 0 4 0] (11) X&SPXtt 

Srx <b LTfMBLfc. 
[0 04 1 ] Hfttfij 1 

**w^A«(o»ffit it, &£hmmmm&4 8 j/ g 

^^li/Dt'uyii (I 1=8 7%, MF 1=2. 7 
g/10#) IC % JBl*«SfkUttg2/nn©#!) 
* * y ^Be*S-&*^5B«tt^ (^tSPMMA) £r 

o. i 2ii%asanu -wifmmt-^tr 2 6 o°c 

iT-r V# t^-ymis^rvt* (I I) ^9 6. 5% 20 
co^y/ofuyttli (MFI=2. 3g/l0^) ^ 

Vo&O. 811%*2H1U «> 5 1 *H¥M«^flt 
ISLT2 5 OttSBStfeftK:, ^n^Mil^^/u 
^-^gf:ti:Hi«P4i:tA|/B my Am t # 
Si 5^P4fertt?-&St*-frX'->— h^dJfffiLT. 2 0 

$ 1 0 0 0 /t m<£> h ^t#/c 0 

[0 0 4 2] JJct^-e % hSr 1 5 O^UlKTUxfc^ 30 

— yvtCilbTiF-llftU, gi#tt*K^>— h£ 1 3 3°C}r 

ttfc: 7 *£ # L T fc fc *, K ^ffl^fftip-r 5 o 9 1 # JJE t 
:7^ ;UA$r^>-^ — Iz^^T. 1 7 0°C^!lT'fi 
U 3l#it£ 1 6 2°CT^^I^^ 1 OffizmfaX*. 
XffiJjfa\z 8 %cD«S£ i^oo, 1 6 2t^fflg-eS 

/MwiiL, SESl^Tl 2W • 5>/m 2 T^ -r/i-^Pfffiiw 

■/A*^j»*«fSJttt'l/l 8/1 ^m-e*>ofc 0 40 

[ 0 0 4 3] CCDct #CQ:7 -Y yt-ASM 0°CT1 0x-^ 
>^LfcfIICp a „K5rl¥fflfiLT^l (z^L-fc 0 »5>Jxfc7 
-f /UAtt»flB«tn:j|t*siB:< TttlWJhteKtth,, SfcHf 

[0 04 4] ^JfeM 2 

a*<d«ibj: it, ffi&mmmm* 7oj/ g 

£>stf y h° U >«tl]g (I 1=90 % s MF I = 2 . 9 
g/1 0 5» C t L-C*tS 2 /tmionfy 

^^^vSRfi-&#60jBffiti^- («PS) Sro. i 51 50 
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l%ffi*DU -Wljfmtl(Cfftj^LT2 5 O^T^Sl^ii: 
fCo fcfcB/iOfflJIB*^* bT* S^Affl«tJ]gi:T-f y ? 

nyM>75/^ (I I) 355Q8. 5%<7}tf?y 

(MF 1=3.2 g/1 0#) (OiR^mS6 

\z x mmp5±mt ltt/^vu^x^ j —jvt % >nm 
m^xr^t ± y >/iiK^^^^co^^^ o. 

6fil%8s*PU ho 1 -^SUcO-Wiif tB^(rftt^LT2 
5 0 c CT?§Sl$-frfc«(z, *Jx-ejh4M7^/u*— 
fc^(rH®^P^^TA®/B®/A^tnc-5J: 5K: 

[0 04 5] ?k^T\ tt->— h&l 3 0 c C(cmfcn^cn 
-/MCilLT^HSfcU 3l$$E#fJr>-h£l 3 STCKfft 

hmmm&txrttzv- iz m l , g^fti^s. ois 

^yUASr^^^— ^»l^T, 1 7 5°C^figtfil, 
31 #^^1 6 5tT(g^l 0ffif(rJi#b, jsk^-ed 
^j^]i,zs%cD^m^^-^o. i 6 5 c ccoraft-e^iu^ 

a«*0fSS:t£LT*#ffiio^ e rcOH#<DAfl/Bli/A 
ji^i¥^fl|fiRjtttl/l 3/1 ^mt^of: 0 
[0 0 4 6] r^t#^7^yU^^40°Ct;l 0x-i/ 

^ ^M*^mKmH&< x^mv5±mzmx, 

[0 04 7] HIKM 3 
**W^A*B<^»/IBfc LT, dAIKffffiflt^4 8 J/g 
cDTKy eu>»HB ( I I = 8 7%, MF I = 2. 7 

g/io») (35 sa%) t . einimt# 1 0 0 

J / g <73aK y -7u fc° u (I 1=97%, M F I = 



2. 3 g /io») (6 5it%) <Dm&mmz 

^WSL=r-t LTSfl ^mCO^tSPMMASrO. 1 OS 
a%^*PL, — *»fPm»z«j|&LT2 6 O^T^Sfc^-tJ: 
7t 0 *(-B®co^/lgsa^;i: IT, ttA«»JBi T-fy^ 

P^yPjlsTI/** (I I) ^98. 5%<Otf})z7u 
fU-V-SMB (MFI=3. 2g/10») 0«-&»||g 

(z, ffi-m±^J<t L.TKS4iRT$>ffc-&i*t-/y-fey >- 

flgite^^^/KDil^S-O. 5ffi^%<lr. si-ls-t^m 
T x K 0 . l ffiS-%^*P L , fc P 1 ■fe»J<^>— ttfPffiKWc 

l- x 2 5 o °c x*mm z -ft 7c % iz , -t n ^jxaiia 7 

tv? - Srftfca K =1*JB P ^CTA If / BJi/A/Si 

f^ 7 50/i mco h &^#/c c 

[0 0 4 8] tt->— h 5r 1 3 O c C\zmz.Mz.u 

-/K:lLT-TiL, 9l*«t*tt->- hSr 1 3 5ti:(R 
*>JSiai9IS:Kttfcni— ^IB^iffi U ft^*rfij«z 5 . 0 ftS 
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1 6 5ttH*|fi]l: 1 OffflcJSfaU lfct^"C« 
8 %co3l!j|g& -S-xoo, l 6 5toilKT!Rie 

fflU 5W • #/m s T*S£B Soffit:: =»n -J- 

coy ^/ui>,Sr4 0°CT1 0x—>V^Ltai:fpRtff 
[0 0 4 9] »e>ttfc7-f /UA|4*ffi»0t|KjftSffi;< 

[0 0 5 0] Jtttfll 1 

u;r^y^^f7^^>77^^ (i i) ^9 8. 

5%co^y fUi'tttflg (MF I = 2. 5g/10 

^An Ufc«*Mi*;tt« 1 fc IPMRt:: LtffS 1 5 M mco* 
BI^-fyuASrWfc,, ccoi:#co^^./UA^4 0°CT 1 0 
- y > ft L 7t ft i c p°a « S: I ¥ ffi L T 31 1 I r ^ L fc 0 # 

irb^ffy 2 

AiW^tt, &aiKft&fl;**i i o j/gcotfyy 1 
otru>»JIB (MFI=2. 7 g / 1 0 #) tr, 
tttffi-T- <b LteS 6 /i m<Z>3Sl8 PS^O. 1 5 w t 
*DU -|BTttlil:«»LT2 7 OttSKStft. cfc 

^-i^v^^ (ID ^82%(7)^y7 p Dt°uy)tt/ii 
(M F I = 3. Og/10^) ^a-^Htffii: LfcKWM* 

m&m 1 1 lt\ m.&m?& 1 / 1 8 / 1 » m<7>- 

WM#WS"7 Y^^Sr#/c 0 Z<DtZ<D7 J JU2*&4 0 
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[0 0 5 1 ] »&iLfc7-r/UA|4, Agjoit^Bli^^ 
« B Jt»] Sr ^ W L T ^ 6 , HE A Jf CO m m m m # * fc 

fc A m * <Dtt^ CO S *S * # I * 7t * i C , ZWINf{:7^ 
^^7 5/^ (II) ^MJg;V^fc^(^^^^Aas#(> # Tv' 

[ 0 0 5 2] ttUfffll 3 

(MFI=5. 6g/105)) SrJBt*fc£W* 

«K,B,K«:ffFffliLT* 1 

[0 0 5 3] ft^ixfcy -Y^Ate, A»*3j:VBJBteflF 
ttBJt»ISr$*b. *ffi«a«*s<fi<T«F«B«FJlittir« 

T««7-f yuA*oawtt^B< > *fcxifcJnxttu:fc* 

o/:7>f yu A T-fo o fc c 
[0 0 5 4] Jttgffll 4 

/i^SrftfCo rcD<lr #coy^yUA&4 0°Ci?l 0^— v= 
-f/b-M*, !^A.gO^SJ?^^i?ii#^7tA6lc, BJfic 
h ti sWBf t: it flf «B5ittt(-* t) , * fc. y ^ yu a > 

[0 0 5 5] 

imi] 
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(J/g) 


(u m) 


(*) 


A/B/A 
Cum) 


(O/D) 


M s | 








4 8.0 


2. 0 


94. 3 


1/1 8/1 


2. lxlO n 


0.3 5 


1. 1 


o 


mmm2 


7 0.0 


1 . 5 


96. 5 


1/13/1 


2. 3x|0" 


0. 3 1 


1 . 0 


o 




5 2. 4 


1 . 0 


93. 1 


1/13/1 


2. 4 x 1 0 W 


0.3 5 


1. 1 


o 






5. 0 


98. 5 


-/I 5/- 


3. 5X10 1 ' 


0.5 5 


1 . 6 


X 




1 1 0. 0 


6. 0 


84. 3 


1/1 8/1 


2. 1 x 1 0 15 


0. 3 7 


i. e 


X 




3 2.0 


2. 0 


9 1. 3 


1/18/1 


1 . 5 x 1 0 11 


0. 7 2 


1. 3 


X 




4 8. O 


2. 0 


9 4. 3 


4/ 7/4 


5. 2x10" 


0. 3 3 


1 . 4 


X 



mat&fti&ms&ft : sis- 2 3t:sjK=6 3 %<o&to\c2 mianm®. mm^m^ 



[oo56] ^mtemmm^LrtLmmtf v vu^-? ^ 



